LIBRARY 












I NPS-56-90-006 

s? — 




w-m posicsa'.'J'.tc scmool 

MONTEREY. CAtifuRNlA 93940 



NAVAL POSTGRADUATE SCHOOL 

y 1 

Monterey, California 











BRAZIL, THE UNITED STATES, AND THE 



MISSILE TECHNOLOGY CONTROL REGIME 



by 

SCOTT D. TOLLEFSON 



Approved for public release; distribution unlimited 

Prepared for; Naval Postgraduate School 
Monterey, CA 93943-5100 



if 



FEDDOCS 
D 208.14/2 




l £02- ' -• -■ 

r . ^ + i o * f 






NAVAL POSTGRADUATE SCHOOL 
MONTEREY, CALIFORNIA 



Rear Admiral Ralph W. West, Jr. Harrison Shull 

Superintendent , Provost 



This report was prepared in conjunction with research 
funded by the Naval Postgraduate School Research Council. 

Reproduction of all or part of this report is authorized. 

This report was edited by: 



1 nUiVlAd Ls. UKUfNIliALJ 

Chairman 

Department of National 
Security Affairs 



UUKUON MJHACHEK 
Dean of Faculty and 
Graduate Studies 



DUDLEY KNOX LK3RARY 
NAVAL POSTGRADUATE SCHOOL 
MONTEREY CA 93943-5101 



SE 



|*cL«!rv^ifJ^fi6N ~ <V fMi{ P KZT 



REPORT DOCUMENTATION PAGE 



U REPORT SECURITY CLASSIFICATION 

UNCI AS S I FIFO 



lb RESTRICTIVE MARKINGS 



2a SECURITY CLASSIFICATION AUTHOR Ty 



2b OECLASSiFiCATiON / DOWNGRADING SCHEDULE 



) distribution/ availability of report 

APPROVED FOR PUBLIC RELEASE 
UNLIMITED DISTRIBUTION 



4 PERFORM.NG ORGANIZATION REPORT NUMBER(S) 

NPS - 56 - 90 - 006 1 



S MONITORING ORGANIZATION REPORT NUMBER(S) 



6a NAME OF PERFORMING ORGANIZATION 

Naval Postgraduate School 



60 OFFICE SYMBOL 
(if applicable) 

56 



7a NAME Of MONifOBiNG ORGANISATION 



6< ADDRESS (C/ry Staf» jnd/iPCodr) 

NAVAL POSTGRADUATE SCHOOL 
DEPT. OF NATIONAL SECURITY AFFAIRS 
MONTEREY . CA 93943-5100 



7b ADDRESS (City State. and /IP Code) 



8a NAME OF FUNDING / SPONSOR NG 
ORGANIZATION 

Research Council 



8b OEEICE SYMBOL 
(If applicable) 



9 PROCUREMENT INSTRUMENT IDE N TiF iC A TlON NUMBER 

O&MN, Direct Funding 



Be ADORESSfOfy. Staff and /IP Code) 

NAVAL POSTGRADUATE SCHOOL 
MONTEREY, CA 93943-5100 



10 SOURCE Of EUNDING NUMBERS 



PROGRAM 


PROJECT 


task 


WORK UNIT 


ELEMENT NO 


NO 


NO 


ACCESSION NO 



1 T : T l £ (include Security Classification) 

BRAZIL, THE UNITED STATES, AND THE MISSILE TECHNOLOGY CONTROL REGIME (Unclassified) 



: persona, author(S) 

SCOTT D. T0LLEFS0N 



3 j OF REPORT 

FINAL REPORT 



i 3b T-ME COvEREO 

from JAN 89 toMAR_90 



id DATE OF REPORT (Year Month Day) 

1990, MARCH 19 



IS PAGE COuNT 

102 



6 Supplementary notation 



COSAT. CODES 


‘ EiD 


GROUP 


SUBGROUP 















18 SUBiECT TERMS (Continue on reverie if necessary and identify by block number) 



ABSTRACT (Conf/pL/f on reverie if necessary and identify by block number) . , . . , .. . 

This technical report analyzes Braz^ Ins development of ballistic missiles in light of U.S. pressures 

to stifle that development. The first section describes and critiques the Missile Technology Control Regime 
(MTCR ) ; the second analyzes the U.S. application of MTCR guidelines toward Brazil; the third assesses Brazil's 
ballistic missile capabilities; and the fourth considers Brazil's response. 

The report concludes that the U.S. policy of restricting space and missile technology to Brazil under 
the MTCR has succeeded in stalling Brazil's missile program, but has also (1) further strained Brazilian 
security relations with the United States; (2) weakened U.S. influence over Brazil's rocket and missile 
programs; (3) strengthened Brazilian ties with European suppliers (especially France) of space and missile 
technology; (4) driven Brazil into closer technological cooperation with the People's Republic of China and the 
Soviet Union; and (5) intensified Brazilian negotiations with Iraq and Libya. As Brazil moves away from the 
United States (its traditional supplier of space and missile technology), it is becoming relatively more 
autonomous and less vulnerable to U.S. restrictions on space and missile technology. 

The successful implementation of an internationalist development strategy by Brazil's new president, 
Fernando Col lor de Mello, could provide the United States with an exceptional opportunity to improve relations 
with Brazil. The United States could possibly negotiate the easing of MTCR restrictions on space technology 
to Brazil without jeopardizing the goal of ballistic missile non-proliferation. 



< 0 D S'R'3uT<ON / AVAILABILITY OF ABSTRACT 

8 UNCLASSIFIEQ/VJNL'MITEO □ SAME AS RPT □ DTiC USERS 



21 ABSTRACT SECURITY CLASSIFICATION 



22a NAME OF RESPONSIBLE NDiViOUAL 

SCOTT D. T0LLEFS0N 



22b TELE PhONE (include Area Code) 

(408) 646-2521 



77c Office SYMBOL 
Code NS To 



DO FORM 1473, 8 » mab 



83 APR edition m ay be used untile*hausted 
All other editions ire obsolete 



SECURITY CLASSIFICATION OF t H iS PAGE 

UNCLASSIFIED 



TABLE OF CONTENTS 



ABSTRACT i 

ACKNOWLEDGMENT ii 

INTRODUCTION 1 

I. THE MISSILE TECHNOLOGY CONTROL REGIME 4 

A. The Implementation of the MTCR 5 

B. General Critique of the MTCR 7 

II. U.S. POLICY 12 

A. Bureaucratic Politics: Competing Views 12 

B. U.S. Concerns 15 

1. Brazil's nuclear program 15 

2. Brazil's policy and pattern of arms 

exports 17 

3. Brazil's potential threat to regional 

(Latin American) security 18 

4. Brazil's potential threat to U.S. 

security 19 

5. Brazil as U.S. competitor 19 

III. BRAZIL'S BALLISTIC MISSILE PROGRAM 21 

A. Rationale 21 

B. Space Program as Precursor 26 

1. Origins 28 

2. Role of the United States 29 

3. Civilian-Military Role Conflict ... 32 

4. Sonda Program 3 6 

C. Current Missile Capabilities 39 

1. Military applications of Brazil's 

space program 39 

2. Current ballistic missile projects . . 42 

D. Problems Facing Brazil's Missile Program .... 49 

1. Technological Constraints 49 

2. U.S. Restrictions 51 

3 . Inadequate funding 54 

IV. BRAZIL'S RESPONSE: SEEKING ALTERNATIVE SUPPLIERS .... 58 

A. MTCR Signatories 62 

1. France 62 

2. The Federal Republic of Germany ... 67 

3 . United Kingdom 68 

4 . Canada 68 

B. MTCR Non-Signatories 69 

1. People's Republic of China 69 

2. Soviet Union 76 

3. Iraq 83 

4. Libya 88 

C. Others 8 9 



FINAL CONCLUSION 



92 



TABLE OF CONTENTS (continued) 



TABLES Table 1: Sonda Rockets 37 

Table 2: Shares of Major Suppliers in Brazil's 
Imports of Major Conventional Weapons, 

1951-1985 64 

I 

APPENDIX Missile Technology Control Regime: Statement 

by the Assistant to the President for Press 

Relations, April 16, 1987 97 

Missile Technology Control Regime: Fact Sheet 

to Accompany Public Announcement 98 

Summary of the Equipment and Technology Annex . . .100 

List of Acronyms 101 



BRAZIL. THE UNITED STATES. AND THE 
MISSILE TECHNOLOGY CONTROL REGIME 
NPS-56-9 0-006 

, b y 

SCOTT D. TOLLEFSON 
March 1990 



ABSTRACT 



This technical report analyzes Brazil's development of 
ballistic missiles in light of U.S. pressures to stifle that 
development. The first section describes and critiques the 
Missile Technology Control Regime (MTCR) ; the second analyzes the 
U.S. application of MTCR guidelines toward Brazil; the third 
assesses Brazil's ballistic missile capabilities; and the fourth 
considers Brazil's response. 

The report concludes that the U.S. policy of restricting 
space and missile technology to Brazil under the MTCR has 
succeeded in stalling Brazil's missile program, but has also (1) 
further strained Brazilian security relations with the United 
States; (2) weakened U.S. influence over Brazil's rocket and 
missile programs; (3) strengthened Brazilian ties with European 
suppliers (especially France) of space and missile technology; 

(4) driven Brazil into closer technological cooperation with the 
People's Republic of China and the Soviet Union; and (5) 
intensified Brazilian negotiations with Iraq and Libya. As 
Brazil moves away from the United States (its traditional 
supplier of space and missile technology) , it is becoming 
relatively more autonomous and less vulnerable to U.S. 
restrictions on space and missile technology. 

The successful implementation of an internationalist 
development strategy by Brazil's new president, Fernando Collor 
de Mello, could provide the United States with an exceptional 
opportunity to improve security and trade relations with Brazil. 
The United States could possibly negotiate the easing of MTCR 
restrictions on space technology to Brazil without jeopardizing 
the goal of ballistic missile non-proliferation. 
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INTRODUCTION 

This report is a case study of Brazilian-U . S . relations 
under the Missile Technology Control Regime (MTCR) . It analyzes 
Brazil's development of ballistic missiles in light of U.S. 
pressures to stifle that development. 1 Brazil, a leading Third 
World exporter of arms, has launched a series of sounding rockets 
and is now developing a ballistic missile that eventually could 
be topped with nuclear warheads. It has succeeded in enriching 
uranium, and may have the capacity to build nuclear weapons by 



A ballistic missile is defined as a "self-propelled weapon- 
delivery system that is guided during a portion of its ascent, then 
follows a ballistic (unpowered and unguided) trajectory over the 
remainder of its flight path." Ballistic missiles are to be 
distinguished from cruise missiles , which are "powered by an air- 
breathing engine and are generally guided for their entire flight." 
Finally, tactical battlefield rockets are "generally unguided and 
have ranges well under 100 miles, but some can deliver warheads as 
large as those on many short- and medium-range missiles." 
Intercontinental ballistic missiles have a range in excess of 5,000 
miles. Brazil already produces tactical battlefield rockets, and 
may be seeking a ballistic missile capability, although nowhere 
near the 5,000-mile range of an intercontinental ballistic missile. 
The sophistication of a cruise missile is still beyond Brazil's 
technological capability, but Brazil is "establishing industries 
that may eventually produce cruise missiles." Definitions from 
Robert D. Shuey, Warren W. Lenhart, Rodney A. Snyder, Warren H. 
Donnelly, James E. Mielke, and John D. Moteff, Missile 
Proliferation: Survey of Emerging Missile Forces , Congressional 
Research Service Report for Congress # 88-642F, Washington, D.C., 
3 October 1988, pages 1, 9, and 44. Hereafter referred to as CRS 
Report. 
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the turn of the century. 2 

These events have alarmed U.S. policy-makers, and since 1987 
the United States has restricted the export of rocket and 
ballistic missile technology to Brazil, under the terms of the 
MTCR . The restrictions have succeeded in stalling Brazil's 
satellite launch program as well as ballistic missile research 
and development, while straining U.S. security relations with 
Brazil, and prompting Brazil to explore closer ties with the 
People's Republic of China (PRC) , the Soviet Union, and several 
countries in Europe and the Middle East. 3 



The major argument of this report is that Brazil is becoming 
relatively more autonomous as it develops its satellite launch 
rockets and technology that could be diverted to ballistic 
missiles, moving away from the United States (its traditional 
supplier of rocket technology) , diversifying linkages with other 
suppliers, and becoming more self-sufficient. In the short term, 
Brazil is extremely sensitive and vulnerable to the limitations 



2 Leonard S. Spector writes that "Within a few years, it is 
probable that Brazil will be able to produce unsafeguarded highly 
enriched uranium and, if it does so, it could develop a ready 
nuclear weapons capability - or even nuclear weapons themselves." 
The Undeclared Bomb (Cambridge, Massachusetts: Ballinger Publishing 
Company, 1988) : 271. 

3 "Brazil Says Missile Technology Controls Hamper Launch 
Industry," Defense News 4, no. 30 (July 24, 1989): 18; "Satellite 
Launch Delayed by Technology Controls," (in Portuguese), Brasilia 
EBN . 2 March 1988, translated and reported in FBIS LAT-88-043 
(Annex), 4 March 1988, 1. 



placed by the United States on the transfer of such technology. 
In the long term, however, Brazil is likely to continue to 
diversify its sources of rocket and missile technology, thereby 
becoming less vulnerable (but not necessarily less sensitive) to 
U.S. restrictions. 4 

The study contains four sections: part I describes the MTCR 
in theory and in practice; part II analyzes the U.S. application 
of MTCR guidelines toward Brazil; part III assesses Brazil's 
ballistic missile capabilities; and part IV considers Brazil's 
response to the U.S. policy of denial. Based solely on 
unclassified sources, an extensive review of both Portuguese and 
English sources was aided by a DIALOG Information Retrieval 
Service search of the PTS Defense Markets and Technology 
database. Interviews were conducted with U.S. policy-makers in 
Washington, D.C. in June and July 1989. Research relating to 
Brazil's armaments industry was carried out in Brasilia, Rio de 
Janeiro, Sao Paulo, and Sao Jose dos Campos. 



4 For a discussion of "sensitivity" and "vulnerability" in 
international relations, see Robert 0. Keohane and Joseph S. Nye, 
Power and Interdependence: World Politics in Transition (Boston: 
Little, Brown and Company, 1977), especially chapter one. 
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I. THE MISSILE TECHNOLOGY CONTROL REGIME 

The Missile Technology Control Regime (MTCR) was announced 
by the United States, Canada, the Federal Republic of Germany 
( FRG) , France, Italy, Japan, and the United Kingdom on 16 April 
1987, after five years of intense negotiations [see Appendix for 
summaries of the MTCR]. The regime's thesis is that ballistic 
missiles are inherently destabilizing, especially when utilized 
as a delivery system for nuclear weapons. The purpose of the 
MTCR is to control the diffusion of technology that could be 
applied to ballistic missile development. The MTCR is not a 
treaty; rather, it is a supplier's regime with no central 
coordinating body, in which adherence to non-proliferation 
guidelines is strictly voluntary. 5 

In the "Equipment and Technology Annex" of the MTCR, two 
categories of export controls were established [see Appendix for 
"Summary of the Equipment and Technology Annex"]. Category I 
includes the most sensitive items, "complete rocket systems 
(including ballistic missile systems, space launch vehicles, and 
sounding rockets) and unmanned air vehicle systems (including 
cruise missile systems, target drones, and reconnaissance drones) 

5 For an overview of the MTCR, see Frederick J. Hollinger, 
"The Missile Technology Control Regime: A Major New Arms Control 
Achievement," in Daniel Gallik, editor, World Military Expenditures 
and Arms Transfers 1987 . U.S. Arms Control and Disarmament Agency 
Publication 128 (Washington, D.C.: U.S. Government Printing Office, 
March 1988): 26. 
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capable of delivering at least a 500 kilograms payload to a range 
of at least 300 kilometers as well as the specially-designed 
production facilities for these systems." 6 Also covered are 
complete subsystems including "individual rocket stages, reentry 
vehicles, solid or liquid fuel rocket engines, guidance sets, 
thrust vector controls, and warhead safing, arming, fuzing, and 
firing mechanisms." Requests for Category I items are meant to 
be denied by MTCR signatories except in the rarest of 
circumstances, and only with end-use guarantees by the recipient 
country. Category II items include propulsion components, 
propellants, structural materials, flight instruments, avionics, 
launch support equipment and facilities, computers, test 
equipment and facilities, and guidance and control components. 
Such items may be transferred on a case-by-case basis, at the 
sole discretion of the supplier, as long as such transfers do not 
facilitate the development or production of ballistic missiles. 



A. The Implementation of the MTCR 

In practice, there is broad latitude for interpreting the 
MTCR guidelines. In the United States, the implementation of the 
MTCR has been rigid. Requests for items in the MTCR annex, 
Category I, are invariably denied. Although more discretion is 
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Emphasis, author's. 
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allowed under Category II, such items are almost automatically 
denied. In contrast, France and the FRG have been less 
restrictive in the transfer of missile-related technology. In 
general, they ar<* less inclined to restrict space technology that 
could be diverted to ballistic missiles, and technology for 
missiles below the MTCR thresholds (500 kilograms, 300 
kilometers) . 7 

The MTCR has achieved its more limited goal of delaying 
missile proliferation among developing countries. By restricting 
missile-related technology, the MTCR has succeeded in increasing 
the time and costs associated with the development of ballistic 
missiles. In Brazil, military officers have openly complained 
that their space programs have been hampered by the MTCR 
restrictions. According to one report, "the Brazilian 
authorities responsible for the Brazilian Complete Space Mission 8 
have now become persuaded that it is not possible, at least in 
the short term, to count on arranging the transfer of the most 
modern foreign technology for the development of a medium-range 
missile." 9 The restrictions have led Brazil to seek suppliers 



7 See Barbara Starr, Controlling the Spread of Ballistic 
Missiles," Jane's Defence Weekly . 22 April 1989, 696. 

8 In Portuguese, Missao Espacial Completa Brasileira (MECB) . 

9 "Lacking Funds, Air Force Retires Piranha," (in Portuguese), 
Correio Braziliense . 6 August 1989, 16; translated and reported in 
Foreign Broadcast Information Service (hereafter referred to as 
FBIS) LAT-89-19 1 , 4 October 1989, 37. 



